In the first four decades of life, trauma is the leading cause of death in the United States. Only cancer and atherosclerosis exceed it in overall causes of death in all age groups.
Morbidity from trauma-related injuries is staggering from the viewpoint of hospital costs and lost work time. More than 150000 people die yearly in the United States from trauma-related causes.
The quality of the initial assessment and management of the severely and/or multiply injured patient has a marked impact on the patient's final outcome. Assessment and treatment begin in the field at the scene of the accident with the prehospital rescuer and extend into the hospital phase with the physician and nurse receiving the injured patient. The trauma physician must have general knowledge of the entire field of medicine, particularly resuscitation. Treatment encompasses a wide range: from paediatric to geriatric, airway to shock, and all organ systems. Thus, an organized and constant approach is needed to ensure optimal outcome for the traumatized patient.
The Advanced Trauma Life Support (ATLS) Course developed by the American College of Surgeons teaches primary management of the trauma patient during the first hour of initial assessment. The course is available on two levels: provider and instructor. Both levels start at the time and point of impact and continue through initial assessment, life-saving intervention, re-evaluation, stabilization, and, when necessary, transfer to another health care facility. The course consists of precourse and postcourse tests, didactic lectures, volunteers moulaged, or made up to represent specific injuries, and assessment, discussions, development of life-saving manipulative skills and practical laboratory experience, and a performance proficiency evaluation. Upon completion of the ATLS Provider Course, the physician should feel confident in implementing the basic trauma skills taught in the ATLS Course. Physician providers are trained in the concepts, skills, and techniques used in initial patient management through the use of lectures, skill demonstration, and skill practice stations. This educational format affords the physician the opportunity to practice life-saving techniques under live and simulated conditions. The ATLS Instructor Course, which includes all of the content of the provider's course, also teaches physicians to become ATLS Instructors to other physicians. Primary emphasis is on teaching methods and techniques in conjunction with the content material.
Between 1980 and 1986, 3265 ATLS courses were held in the United States, there were 558 instructor and 87 abbreviated instructor courses, developing 10 976 instructors. These instructors were then involved with training a further 52310 providers through 2579 courses averaging 20 students per course. Altogether, 63286 physicians were trained.
Physicians undertaking the courses come from a variety of specialties and subspecialties. Although the course is being promoted and produced by the American College of Surgeons, the American College of Emergency Physicians has now embraced this as one of its 'yardsticks of practice'. Many emergency departments (accident services) demand both ATLS and Advanced Cardiac Life Support verifications as qualifications for employing a physician. The preponderance of physicians involved with the course are surgeons, emergency medicine specialists, family practitioners, and anaesthesiologists. The only requirement for entry into the course is that the person is a physician with a medical degree. Medical students in their 4th year may enter the course for credits and verification. Nonphysicians may audit the course, but they do not receive continuing medical education credits or verification despite successfully completing the final written exam and practical test.
In Maryland we have added features to enhance the programme. We developed a parallel programme for nurses, who attend the same didactic lectures and skill stations as physicians, but do not participate in the cadaver or dog laboratory dissection. They do, however, receive nurses' continuing education units (CEU) through their own accreditation body. Nurses and doctors working together have the opportunity to practice their skills as a unit, which is what occurs in the true confrontation of the trauma victim. These combined programmes are readily adapted to the ATLS course; however, separate nurse instructors are required for various practical skill stations in the final patient assessment. We have, in Maryland, the ability to educate 18 nurses and 36 physicians per course.
We have further modified the course by using cadavers for dissection rather than dogs or other large animals, such as sheep or pigs. This is possible through our close working relationship with the State Anatomy Board and the University of Maryland School of Medicine allowing us to make use of the available cadavers. Each student in the dissection laboratory is expected to perform a venous cutdown, peritoneal lavage, chest tube insertion, pericardiocentesis, needle cricothyroidotomy, and surgical cricothyroidotomy. A thoracotomy is demonstrated to familiarize the students with the chest contents and the problems associated with emergency thoracotomies in acute trauma and unresponsive shock resuscitation. The concept of cross-clamping the aorta to manage haemorrhage in the chest is demonstrated; it is particularly enlightening for emergency medicine physicians. The anatomy of the femoral region is displayed to indicate the femoral nerve, artery, vein, and long saphenous vein at its junction, to help clarify the concept of utilization of the femoral vessels for central long-line insertion and arterial monitoring. Many students specifically come to Maryland to participate in our cadaver dissection instead of using a dog lab.
Patient assessment using a moulaged volunteer model has been enhanced by having physicians and nurses work closely together to determine the injuries and the method of handling the specific trauma problem.
Didactic lectures start with an introduction to the problem of trauma in today's society, emphasizing the morbidity and mortality incurred. The initial assessment of the traumatized patient is described from the primary assessment, with careful attention to the 'ABCDEs': airway and cervical spine control, breathing, circulation, disability (central and peripheral nervous system), and extremities and exposure. Primary assessment is followed by immediate rapid assessment and intervention of the life-or limbthreatening problems. Once these have been addressed, combined with the insertion of adequate peripheral lines and tubes for resuscitation and stabilization, a detailed secondary assessment of the patient is performed. At this time, investigations are undertaken regarding blood, urine, and X-rays. With the monitoring of the patient and achievement of stabilization, definitive plans are made regarding the need for surgical procedures and specialized studies for the disposition of the patient.
Each system lecture is concerned first with general resuscitation and then the specifics of that system. The airway lecture, for example, deals with upper airway control, techniques and equipment used to effect this, and the total securement of adequate ventilation of the patient. Particular attention is given to the management of the cervical spine, assuming that it is fractured or dislocated; therefore, a heavy emphasis is placed on its stabilization and protection. Following this lecture, the pathophysiology and grading of shock is discussed. The signs and symptoms of haemorrhagic shock are emphasized as well as the volumes and types of fluids required for resuscitation. These lectures are reinforced with the practical skill stations of airway management on manikins (both adult and paediatric). Students are expected to master the technique of intubation using both straight and curved blades. A wide variety of upper airway management equipment is displayed; the various forms of cricothyroidotomy are presented to give the student both an awareness and a demonstration of the practical skills for achieving these interventions.
The shock station demonstrates the surface anatomy of the major peripheral and central veins and methods of accessing them. Means of monitoring the patient's response to resuscitation are also introduced and demonstrated. Military antishock garments are available for the students to practice on, and the techniques for application and removal of the garment and its indication for use are discussed. The cadaver lab further reinforces this with the practical demonstration of intravenous cutdowns and the anatomy of the groin.
Specific lectures are presented on assessment and diagnosis of abdominal, thoracic, head, neck, orthopaedic, paediatric, and obstetric trauma. Burn and cold exposure, stabilization and transfer protocols are discussed. Primary survey and initial resuscitation procedures are described in each lecture. Methods for further diagnosing the patient's problem are developed and accompanied by aggressive resuscitation techniques. This all culminates in the decision as to whether to treat the patient at a local centre (level III) or transfer the victim to the nearest trauma centre (levels I or 11).
Throughout the course, emphasis is placed on the clinical assessment of various symptoms and their acute resuscitation. Actual surgical procedures and manoeuvres are not discussed, as this is considered beyond the scope of the course.
Practical skills stations involve review of X-rays of neck injuries, spine and extremity immobilization, and the means of doing a detailed secondary assessment. 'Mr Hurt' make and model, a rubber manikin designed with eight possible head and neck injuries, is utilized. Students are given a few minutes to examine 'Mr Hurt' to determine the injuries. This enables the student to experience a thorough head and neck evaluation and a meaningful discussion of its significance and importance.
The moulaged patients present the most common types of penetrating or blunt injuries sustained in trauma. These involve all systems, such as the head and neck, chest, abdomen, and extremities. The moulaged victim may have a combination of injuries, such as the facsimile of a fractured femur and a ruptured spleen, or neck and facial injuries plus an abdominal injury. The student must identify the injuries as he/she assesses the patient and ask the instructor what symptoms or injuries are found in the various anatomic regions being examined. This emphasizes the points of primary and secondary survey made during the didactic sessions. A chest examination might proceed in this way: the student must ask what is heard upon examining the chest, the status of the peripheral pulses, the vital signs, and the responses to treatment interventions. For example, 'I have now placed a chest tube, what do I see and hear?' The examiner may respond with, 'Air escaping in the underwater drain and the return to normal of breath sounds'. As this is a somewhat stressful situation, the student is given two practice cases before the final test on a third moulage victim.
Nurses and paramedics also take the full course, with exposure to all components except the cadaver dissection model. In its place, the nurses have a special section relating to the various surgical trays necessary for the surgical procedures done in the admitting area. They also learn how to assemble autotransfusion equipment and become familiar with the procedures and equipment. This takes into consideration the preparations necessary for real-life situations.
In summary, this course provides the student information on how to recognize, resuscitate, and definitively treat the trauma victim in a complete, algorithmic, and comprehensive manner. Testing the student before and after the course enables the course developers to evaluate how this material has been interpreted and developed into the practical method of handling the traumatized victim in the immediate phase of post-injury, determines the impact of this educational tool on the student, and optimizes the initial management of the trauma victim.
